The aim of this study was to evaluate the effect of two diets different in crude fibre content and ingredients on performance and on caecal characteristics of rabbits around weaning. Thirty litters from thirty New Zealand White does were divided at Day 18 in two groups fed, respectively, a low fibre concentrate (LFC, consisting mainly of soybean meal, delactated whey, barley) from Day 18-28 followed by a creep feed (CF, consisting mainly in alfalfa meal, barley and wheat bran) from Day 29-32, and a CF from Day 18-32. After weaning (32 days) both groups were fed the CF ad libitum for two weeks. During the pre-weaning period, mortality, milk intake and solid feed intake (from Day 20) were recorded daily, while the live weight of kits was recorded twice, at 18 and 32 days. At day 28, one rabbit/litter was slaughtered in order to obtain data on caecal content characteristics. After weaning, the rabbits were located in collective cages, feeding ad libitum CF; feed intake, live weight and mortality were recorded weekly for two weeks. During the preweaning period, there were no differences between the groups in milk and solid feed intake and, by consequence, in live weight at weaning; instead, the mortality was higher (12.5 vs 4.5%) for the group (A) that changed diet at 28 days. Group A showed also a higher caecal pH (6.12 vs. 5.72), propionate to butyrate ratio (0.73 vs. 0.46), ammonia content (9.3 vs. 7.1 mmol/l), but a lower total volatile fatty acid content (66.8 vs. 82.1 mmol/l) than B Group, probably due to the dried milk whey in the concentrate. After weaning, there were no significant differences between the two groups. The authors concluded that the use of a low fibre concentrate for suckling rabbits is not recommended. (Asian-Aust.
INTRODUCTION
The live weight at weaning in rabbits is strongly related to milk intake, in fact, kits from smaller litters, generally, show a higher weight at weaning than the kits from larger litters (Poigner et al., 2000) due to the higher milk availability (Mc Nitt and Lukefahr, 1990; Sabater et al., 1993) . However, rabbits are able to ingest more milk than produced by mothers. In fact, Gyarmati et al. (2000) showed that kits suckling milk twice a day from two does, increased milk intake by 89% and consequently, body weight at 21 days by 70% in comparison with kits suckling once a day from their mother.
During suckling, rabbits' solid feed intake (that generally starts around 20 days of age), is low and increases more slowly when milk availability is higher (Pascual et al., 2001) . Some authors (Scapinello et al., 1999; Di Meo et al., 2003) recorded a high solid feed intake in larger litter sizes (that intake less milk) than in rabbits from smaller litters. Also the physiological condition of does (pregnant or non pregnant), affecting the milk production, induce a different solid feed intake (Nizza et al., 2002) . A higher pre-weaning solid feed intake may well accelerate the maturation of the digestive process and facilitate the transition to exclusively solid feed. Little research has so far been undertaken in this direction, and no definitive conclusions are currently available.
Thus, considering that suckling rabbits have a high milk intake capacity but a low voluntary intake of solid feed, the aim of the present paper was to stimulate the solid feed intake of litters during suckling by the administration of a low fibre concentrate (LFC) containing milk serum in order to improve the concentrate palatability and, consequently, its voluntary intake. Moreover, the administration of a CF four days before weaning could decrease the risk of digestive troubles in kits.
MATERIALS AND METHODS
Thirty litters, from thirty New Zealand White does, (since birth, caged separately from their mothers) were standardised at partum at 8 kits, and weaned at 32 days of age. Dead kits were replaced until 18 th day of age by kits with the same age. The litters were divided into two groups: Group A (16 litters, 128 rabbits) fed a low fibre concentrate (LFC) constituted mainly by soybean meal, delactated whey and barley from Day 18-28 and creep feed (CF) consisting mainly of alfalfa meal, barley and wheat bran from Day 29-32; Group B (14 litters, 112 rabbits) fed a CF from Day 18-32. Daily milk yield of does was recorded by weighing does before and after milking. Does were put with their litters to suckle for a short period (about 10 minutes) once daily in the morning. Body weight of kits was recorded twice, at days 18 and 32. Solid feed intake of litters from Day 21 to 32 was also recorded. Chemical analysis of diets (Table 1) followed the AOAC method (1990) for dry matter (DM), ash, ether extract (EE), crude protein (CP) and crude fibre (CF). Van Soest et al. (1991) procedures were used for neutral detergent fibre (NDF), with a thermostable amylase pre-treatment, acid detergent fibre (ADF) and acid detergent lignin (ADL). Digestible energy was calculated from equation of Maertens et al. (1988) . On Day 28, one rabbit per litter was slaughtered after 12 h fasting. From each rabbit, the caecum was isolated by tying up the two extremities with a nylon string to prevent losses of caecal content and transported to our laboratories as soon as possible. Here, the caecal contents were diluted with 0.9% NaCl solution 1:2 (V/V) and the pH was recorded by pHmeter Orion EA 940. Thereafter, diluted caecal contents were frozen at -18° C until ammonia volatile fatty acids (VFA) determinations. In particular, ammonia (NH 3 ) was measured on the sulphuric extract spectrophotometrically with the Enzymatic UV method utilising a test kit (Boehringer Ingelheim GmbH, Germany), while for VFA analysis the liquid sample was centrifuged twice at 12,000 g for 10 minutes at 4°C. After centrifugation, 1 ml of supernatant was taken, to which 1 ml of oxalic acid 0.06 M was added. The volatile fatty acids (VFA) were measured by gas chromatography (ThermoQuest mod. 8,000 top , FUSED SILICA capillary column 30 m×0.25 mm×0.25 mm film thickness) including acetate, propionate, butyrate isobutyrate, valerate and iso-valerate as standards. The area of each VFA was compared with the external standard.
After weaning the rabbits were located in collective cages, in an experimental room with artificial ventilation and a 12 h light-12 h dark schedule. The rabbits were given ad libitum the CF diet and weekly feed intake, live weight and mortality were controlled for two weeks.
Statistical analysis was carried out by ANOVA (GLM, SAS, 2000) , following the model: Y ij = µ+G i +ε ij , when y = single observation; µ = general mean; G = group effect (i = LCF or CF); ε = error.
Mortality was analysed by chi-square method. Table 2 reports kits' performance recorded in the preweaning period. The use of a LFC from Day 18-28 did not improve the solid feed intake. The last one, was similar for LFC and CF groups during Day 21-28 (12.8 vs. 13.1 g/d, respectively), and Day 29-32 (41.4 g/d for both groups). Our data confirmed the results of other authors (Debray et al., 2000; Gidenne and Jehl, 2000; Casado et al., 2004) that showed similar or lower feed intake in suckling rabbits fed lower fibre diets. Despite a milk constituent (delactated whey) in the low fibre concentrate, dry matter intake did not increase, as occurs, when the young rabbit ingests extra milk. In this regard, McNitt and Moody (1988) and Gyarmati et al. (2000) showed that kits can suckle twice a day from two does and achieve almost double the intake of rabbits that are suckled only by their mothers. Also milk intake, as expected, did not show differences between the groups. Consequently, the growth rate in the period 18-32 days did not show statistically significant differences (27.9 vs. 24.9 g/d/rabbit) even if LFC group showed higher growth rate (about 3 g/d/rabbit more), probably due to a high ED level in the diet. The live weight at 32 days (average 565 g) was lower than that (about 700 g) reported in literature for rabbits weaned at the same age and belonging to selected breeds (Xiccato et al., 2000; Gidenne and Fortun-Lamothe, 2001 ). Confirming reports in the literature (Aboul-Ela et al., 2000; Soler et al., 2002) , the low fibre diet (LFC) induced a mortality rate higher than the high fibre concentrate, (12.5 vs. 4.5%; p<0.05). Moreover, it is important to remark that a part of mortality in LFC group happened in the period 29-32 days: probably, beyond diet characteristics, also the diet change contributed to results. Table 3 reports the caecal data recorded in the rabbits slaughtered at 28 days. Considerable differences were observed in the characteristics of the caecal content. In particular, group LFC showed a higher pH (6.12 vs. 5.72, p<0.05). Normally, the pH is higher in rabbits feeding more on milk and less on solid feed (Nizza et al., 2001; . In our case, it is probable that the presence of dried milk serum in the concentrate induced this effect. On the other hand, the rabbits of group LFC showed a lower production of total VFA than group CF (66.8 vs. 82.1 mmol/l, p<0.01) testifying to less fibrolitic activity. In this respect, Piattoni and Maertens (1999) reported that as solid feed intake increased, caecum weight and volatile fatty acids production increased, while caecum pH decreased, and Gidenne and Licois (2001) observed that the diet used before weaning (21-29 days) could affect the caecal fermentative activity also after weaning. The molar proportion of Acetate is high enough in both groups and the recorded values are in line with those reported in the literature (Torturo et al., 1994; Taranto et al., 2003; Pinheiro et al., 2004) even if the animals of CF group showed the highest values (81.0 vs. 74.0%). The lower C3 to C4 ratio of group CF (0.46), compared to that of LFC (0.73), must be considered an index of better fermentative activity in the caecum. Normally in the adult rabbit, butyrate is almost three times higher than propionate (Hoover and Heitmann, 1972) . Molar proportions of propionate and butyrate showed significant and opposite changes in young rabbits; initially, in rabbit kits that ingest only milk, butyrate is completely absent from day 25 onwards (Piattoni et al., 1996) ; but also before (from day 22), as observed by Padilha et al. (1995) , butyrate exceeded propionate. Also the ammonia content (9.3 vs. 7.1 mmol/l; p<0.05, respectively for LFC and CF groups) was affected by diet. The values of this parameter are higher in younger rabbits and in those with a lower fibrolitic activity (Gidenne, 1996) .
RESULTS AND DISCUSSION

Pre-weaning performance
Post-weaning performance
During the two weeks after weaning, when the rabbits were controlled, there were no significant differences in feed intake (80.7±16.6 vs. 73.3±15.5 g/d, respectively for LFC and CF groups) and weight gain (35.0±3.7 vs. 35.3 ±4.1 g/d, respectively for LFC and CF groups).
Consequently, also the feed conversion index did not show significant differences between the groups (2.31 and 2.36, respectively for LFC and CF groups). In each case, weight gain and feed conversion index values are in agreement with those reported in literature (Nizza et al., 2001; Muriu et al., 2002; Di Meo et al., 2004) . Post-weaning mortality was low and similar (2%) for the two groups.
CONCLUSIONS
Our results confirmed that the use of diets with a very low fibre level did not improve the solid feed intake, not even if the diet includes raw materials normally constituting the milk as the dried milk serum used in this trial. Moreover, changing the low fibre diet to a normal fibre diet from Day 28 of suckling did not prevent the increase of digestive troubles. In conclusion, is not recommended for the suckling rabbit the use of diets low in fibre. 
